
pressure drop, or flow rates}. Although purchase costs of

monitors may vary from a few hundred dollars to many

thousands of dollars, depending on the parameter being

monitored, the major cost of a CEM system lies in time and

materials costs for planning, installing, maintaining,

certifying, and recertifying the system for its lifetime.

The costs in Table 1 include these items. In particular,

relative accuracy test audits required for extractive

sampling contribute significantly to annual costs. All

costing was done using EPA's EMTIC program, with costs

escalated to late 1996. 9

Elements of the EMTIC program for first costs include:

planning, selection of equipment, support facilities,

purchase of the CEM, installation and checking, performance

test, and preparation of a QA/QC plan. Elements for the

first year's annual cost include: operation and

maintenance, relative accuracy test audit and supplemental

audit (for extractive gas CEMs) , quarterly cylinder gas

audits (for calibration), record keeping and reporting, and

annual review and update. Where process monitoring

instruments such as temperature, pressure, voltage, and

current instruments are used, they are assumed to be part of

the control system and have their purchase costs allocated

to the process rather than to the CEM system. However,

associated record keeping and reporting, annual review and

update, and some operation and maintenance costs are

assigned to CEM system costs.

The costs in Table 1 have large error bands, but should

be useful for comparing gas CEMs vs parameter monitoring.

While monitor costs are generally supplied by EMTIC or a

vendor quote, the multimetals CEM cost is an estimate.

8 - 11



Table 8-11. First cost and initial annual cost for
continuous emission monitors on CCUs, CRUs,
and SRUs

Unit Pollutant Monitored First Initial
parameter cost, $ annual

cost, $

CCU Organic HAP CO 97,100 63,400

Temperature 18,900 19,500

HAP/TOC 91,300 63,900

Particulate ESP: volts/amps 32,000 20,300
matter

WS: DP, liq. and 37,300 20,400
gas flow rates

Opacity 41,200 18,400

Metallic HAP Mulitmetals (by 132,700 66,600
CEM)

Opacity 41,200 18,400

CRU HCl HCl (by CEM) 104,000 65,000

HCl (by M26A) Not 13,800
applicable

Organic Hap from per general 0 0
flare provisions

Organic Hap from Temperature 18,900 19,500
incinerator

SRU COS/CS2 from Total reduced 117,600 65,900
incinerator sulfur

Temperature 18,900 19,500

CCU
CEM
CRU
DP
ESP
M26A
SRU
HAP
TOC
WS

Catalytic cracking unit
continuous emission monitor
Catalyst regeneration unit
Differential pressure
Electrostatic precipitator
EPA test method 26A for HC1
Sulfur recovery unit
Hazardous air pollutant
Total organic carbon
Wet scrubber
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DRAFT - June 1998

APPENDIX A

KEY DATES IN DEVELOPMENT OF BID

TABLE A-l.

Date

KEY DATES IN THE DEVELOPMENT OF THE BID

Event

July 16, 1992

August 16-17,
1995

August 18, 1995

August 31, 1995
and September 1,
1995

December 1, 1995

December 7, 1995

June 24, 1996

February 28, 1997

The EPA published initial list of
hazardous air pollutant (HAP) emission
source categories (57 FR 31576)

EPA conducted information gathering
site visits to three petroleum
refineries in Pennsylvania and New
Jersey

The EPA published National Emission
Standards 'for Hazardous Air Pollutants
(NESHAP: Petroleum Refineries; Final
Rule (60 FR 43244). This rule, termed
Petroleum Refinery MACT I, deferred
setting NESHAP for three vents:
catalyst regeneration vents on
catalytic cracking units (CCU) and
catalytic reforming units (CRU) and
vents from sulfur recovery units (SRU).

EPA conducted information gathering
site visits to two petroleum refineries
in Louisiana.

EPA held kick-off Presumptive MACT
meeting with regulatory agency
representatives.

EPA held kick-off Presumptive MACT
meeting with representatives of
industrial stakeholders.

EPA met with representatives of
emission control device manufacturers.

EPA finalized the Preliminary
Presumptive MACT for Petroleum Refinery
Process Vents: FCC Units, Reformers,
and Sulfur Plants.
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DRAFT - June 1998

TABLE A-1. KEY DATES (Continued)

Date Event

July 29, 1997

September 12,
1997

September 15,
1997 through
September 17,
1997

EPA held meeting "with small business
petroleum refineries to communicate
EPA's policies regarding Small Business
Regulatory Enforcement Fairness Act
(SBREFA) .

EPA conducted an information gathering
site visit to a small business
petroleum refinery in Indiana.

EPA conducted information gathering
site visits to four small petroleum
refineries in Wyoming and Utah that
have non-conventional units (non-fluid
CCU and non-Claus SRU).
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APPENDJ:X B. HAP EMJ:SSJ:ONS DATA

This appendix contains the HAP emissions data used to

develop estimates of emissions in Chapter 5 for model plants and

for all units nationwide. The data for catalytic cracking and

catalytic reforming given in Tables B-1 and B-2 were provided in

a database from API and included the results of their survey of

the industry.l The data for sulfur recovery units in Table B-3

were from responses to section 114 questionnaires compiled by the

EPA. 2 These data are also summarized in the document developed

for the presumptive MACT process. 3

REFERENCES

1. Letter from David Hansell, EER, to Robert Lucas, U.S.EPA,
transmitting the Detailed API CCU and CRU Data Base; 2nd
Draft. January 23, 1997

2. u.s Environmental Protection Agency. Responses to
Information Collection Request for Petroleum Refineries.
Office of Air Quality Planning and Standards, Research
Triangle Park, NC. 1992.

3. u.S Environmental Protection Agency. Presumptive MACT for
Petroleum Refinery Process Vents: FCC units, Reformers, and
Sulfur Recovery Plants. Appendix B-Surnmary of Emissions
Data. Office of Air Quality Planning and Standards,
Research Triangle Park, NC. 1997.
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TABLE B-1. EM~SS~ONS DATA FOR CCU REGENERAT~ON (abbreviations
are explained at the end of the table)

Combustion Hydro APC System Sample Substance Data Factor
tvoe treat location source (Jb/mmbbll

NA NA COB COB Outlet 1,3-Butadiene 114 7.00e-04

NA NA COB COB Outlet 1,3-Butadiene 114 9.00e-04
Comolete Yes C\COB\ESP ESP Outlet 1 3-Butadlene Test 4.82e-02

NA NA ESP ESP Outlet Acetaldehyde ICR 2.9ge+OO

NA NA ESP ESP Outlet Acetaldehyde Test 3.ooe+OO
Partial NA C\COB\ESP ESP Outlet Acetaldehyde Test 1.34e+01
Complete Yes C\WHB\ESP\ ESP Outlet Acetaldehyde Test 1.35e+01

COB

Complete Yes C\COB\ESP ESP Outlet Acetaldehyde Test 2.07e+01

NA NA COB\ESP NA Acetaldehyde Test 2.47e+01

NA NA COB\ESP ESP Outlet Acetaldehyde 114 3.02e+01

Partial NA C\COB\ESP ESP Outlet Acetaldehyde Test 3.41e+01

Partial Yes C\COB\ESP ESP Outlet Benzene Test 7.25e-01

Partial Yes C\COB\ESP ESP Outlet Benzene Test 1.98e+OO
Partial Yes C\COB\ESP ESP Outlet Benzene Test 2.7ge+00

Partial Yes C\COB\ESP ESP Outlet Benzene Test 1.06e+01

Partial Yes C\COB\ESP ESP Outlet Benzene Test 1.17e+01

NA NA ESP ESP Outlet Benzene Test 3.97e+01

NA NA ESP ESP Outlet Benzene ICR 4.30e+01

Complete Yes C\WHB\ESP\ ESP Outlet Cyanide ICR 2.83e+01
COB

Complete Yes WHB\ESP\CO COB Outlet Cyanide Test 3.55e+01
B

NA NA ESP ESP Outlet Formaldehyde ICR 1.03e+01

NA NA ESP ESP Outlet Formaldehyde Test 1.04e+01

Partial NA C\COB\ESP ESP Outlet Formaldehyde Test 1.31e+01

Complete Yes C\COB\ESP ESP Outlet Formaldehyde Test 1.63e+01

Partial NA C\COB\ESP ESP Outlet Formaldehyde ICR 1.92e+01

NA NA COB\ESP NA Formaldehyde Test 2.66e+01

Partial NA C\COB\ESP ESP Outlet Formaldehyde Test 2.83e+01

NA NA COB\ESP ESP Outlet Formaldehyde 114 3.15e+01

Complete Yes NA NA Formaldehyde SV 7.89e+01
Complete Yes C\WHB\ESP\ ESP Outlet Formaldehyde ICR 9.299+02

COB

Complete Yes C\WHB\ESP\ ESP Outlet Formaldehyde Test 9.56e+02
COB

Partial NA C\COB\ESP ESP Outlet Formaldehyde Test 6.18e+04

Partial NA C\COB\ESP ESP Outlet Formaldehvde Test 1.40e+05

NA NA C\ESP ESP Outlet Hydrogen Cyanide Test 7.84e-01

NA NA COB\ESP NA Hydrogen Cyanide Test 1.40e+01

Complete Yes C\COB\ESP ESP Outlet Hydrogen Cyanide Test 2.46e+01

Complete Yes C\WHB\ESP\ ESP Outlet Hydrogen Cyanide Test 2.90e+01
COB

Partial Yes C\COB\ESP NA Hydrogen Cyanide 114 1.94e+02

NA NA ESP ESP Outlet Hvdroaen Cyanide Test 2.58e+03

Complete Yes WHBWS VS Outlet n-Hexane 114 5.41e+01

Partial Yes C\COB\ESP ESP Outlet Toluene Test 8.05e-02

Partial Yes C\COB\ESP ESP Outlet Toluene Test 9.01e-02

Partial Yes C\COB\ESP ESP Outlet Toluene Test 1.27e-01
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TABLE B-1. EMJ:SSJ:ONS DATA FOR CCU REGENERATJ:ON (continued)

Combustion Hydro APC System Sample Substance Data Factor
Itvce treat location source llb/mm bbll
Partial Yes C\COB\ESP ESP Outlet Toluene Test 3.749+00
NA NA COB\ESP ESP Outlet Toluene ICR 1.38e+03
NA NA COB\ESP ESP Outlet Total XYlene ICR 9.00e+01
Partial Yes C\COB\ESP ESP Outlet 2-MethYlnachthalene Test 2.61e-02
Complete Yes WHB\ESP\CO COB Outlet Phenol Test 2.27e-04

B
Complete Yes C\COB\ESP ESPOutlet Phenol Test 8.41e-01
NA NA ESP ESPOutlet Phenol ICR 1.11e+OO
NA NA ESP ESPOutlet Phenol Test 1.15e+OO
NA NA COB\ESP ESPOutlet Phenol 114 2.15e+01
NA NA C\ESP ESPOutlet Phenol Test 4.0ge+01
Complete Yes WHB\ESP\CO COB Outlet Acenaphthene Test 4.90e-04

B
Partial Yes C\COB\ESP ESPOutlet Acenaohthene Test 6.08e-03
Complete Yes WHB\ESP\CO COB Outlet Acenaphthylene Test 3.54e-04

B
ComDlete Yes C\COB\ESP ESPOutlet Acenachthylene Test 2.57e-01
Complete Yes WHB\ESP\CO COB Outlet Anthracene Test 1.13e-03

B
NA NA C\ESP ESPOutlet Anthracene Test 2.03e-01
Complete Yes WHB\ESP\CO COB Outlet Benzo(a)anthracene Test 5.24e-04

B
Partial Yes C\COB\ESP ESP Outlet BenzolalDvrene Test 1.06e-02
Complete Yes WHB\ESP\CO COB Outlet Benzo(b)fluoranthene Test 1.06e-03

B
Partial Yes C\COB\ESP ESPOutlet BenzoCblfluoranthene Test 5.94e-03
Complete Yes WHB\ESP\CO COB Outlet Benzo(e)pyrene Test 4.54e-04

B
Partial Yes C\COB\ESP ESPOutlet BenzoCa.h.j)De~lene Test 4.60e-03
Complete Yes WHB\ESP\CO COB Outlet Benzo(k)fluoranthene Test 3.66e-04

B
Partial Yes C\COB\ESP ESPOutlet BenzoCklfluoranthene Test 4.86e-03
Complete Yes WHB\ESP\CO COB Outlet Chrysene Test 2.569-03

B
Partial Yes C\COB\ESP ESPOutlet chrvsene Test 3.98e-03
Partial Yes C\COB\ESP ESPOutlet dibenz(a,h)anthracen Test 4.58e-03

e
Partial Yes C\COB\ESP ESPOutlet Fluoranthene Test 4.92e-03
NA NA C\ESP ESPOutlet FIuoranthene Test 2.71e-01
Complete Yes WHB\ESP\CO COB Outlet Fluorene Test 1.92e-03

B
Partial Yes C\COB\ESP ESP Outlet Fluorene Test 6.52e-03
NA NA C\ESP ESP Outlet Fluorene Test 1.01e-01
Partial Yes C\COB\ESP ESP Outlet Indeno(1,2,3-cd)pyren Test 4.38e-03

e
Complete Yes WHB\ESP\CO COBOuUet Naphthalene Test 1.02e-01

B
Partial Yes C\COB\ESP ESP Outlet Naphthalene Test 8.64e-01
NA NA ESP ESP Outlet Naphthalene ICR 1.52e+OO
NA NA ESP ESP Outlet Naphthalene Test 1.55e+oO
NA NA C\ESP ESP Outlet Naohthalene Test 1.68e+OO
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TABLE B-1. EM:ISS:IONS DATA FOR CCU REGENERAT:ION (continued)

Combustion Hydro APC System Sample Substance Data Factor
type treat location source flb/mm bbl)

NA NA COB\ESP NA PAH (Total) Test 8.05e+OO
Partial Yes C\COB\ESP COB Outlet PAH (Total) 114 1.94e+02
Complete Yes WHB\ESP\CO COB Outlet Phenanthrene Test 1.15e-02

B
Partial Yes C\COB\ESP ESP Outlet Phenanthrene Test 2.40e-02

NA NA ESP ESP Outlet Phenanthrene Test 1.48e-01

NA NA C\ESP ESP Outlet Phenanthrene Test 7.94e-01
NA NA COB\ESP NA Phenolics (Total) Test 2.02e+01
Complete Yes WHB\ESP\CO COB Outlet Pyrene Test 2.4ge-03

B

Partial Yes C\COB\ESP ESP Outlet Pvrene Test 4.42e-03

NA NA COB COB Outlet Antimony 114 3.20e-02

Partial Yes C\COB\ESP ESP Outlet Antimony Test 4.36e-02

NA NA COB COB Outlet Antimony 114 4.40e-02
Complete Yes ESP ESP Outlet Antimony 114 5.00e-02
Complete Yes ESP ESP Outlet Antimony 114 1.00e-01
Partial No I Regen Outlet Antimony Test 2.33e+OO

Complete Yes ESP ESP Outlet Antimony 114 5.53e+oO
Partial No C\ESP\COB COB Outlet Antimonv ICR 9.95e+OO

NA NA COB COB Outlet Arsenic 114 1.00e-03

NA NA COB COB Outlet Arsenic 114 1.00e-03

Partial Yes C\COB\ESP ESP Outlet Arsenic Test 6.87e-02

Partial Yes C\COB\ESP ESP Outlet Arsenic Test 7.40e-02

Complete Yes C\COB\ESP ESP Outlet Arsenic Test 1.21e-01

Partial NA C\COB\ESP ESP Outlet Arsenic Test 1.67e-01

NA NA C\ESP ESP Outlet Arsenic Test 2.2ge-01

Partial NA C\COB\ESP ESP Outlet Arsenic Test 2.8ge-01

Partial Yes C\COB\ESP ESP Outlet Arsenic Test 3.97e-01

Partial NA C\COB\ESP ESP Outlet Arsenic ICR 4.70e-01

Partial NA C\COB\ESP ESP Outlet Arsenic Test 1.12e+OO

Partial Yes C\COB\ESP ESP Outlet Arsenic Test 1.43e+OO

Partial No I Reoen Outlet Arsenic Test 1.70e+OO

NA NA COB COB Outlet Beryllium 114 2.00e-03
NA NA COB COB Outlet Beryllium 114 3.00e-03
Partial No I Regen Outlet Beryllium Test 5.36e-02

Partial Yes C\COB\ESP ESP Outlet Beryllium Test 6.58e-02

NA NA COB COB Outlet Cadmium 114 4.00e-03

NA NA COB COB Outlet Cadmium 114 5.00e-03

Partial NA C\COB\ESP ESP Outlet Cadmium ICR 2.00e-02

Partial NA C\COB\ESP ESP Outlet Cadmium Test 2.06e-02

Partial Yes C\COB\ESP ESP Outlet Cadmium Test 4.4ge-02

Partial NA C\COB\ESP ESP Outlet Cadmium Test 9.24e-02

NA NA -ESP ESP Outlet Cadmium ICR 2.80e-01

NA NA ESP ESP Outlet Cadmium Test 2.96e-01

Partial No I Regen Outlet Cadmium Test 3.41e-01

Partial Yes C\COB\ESP ESP Outlet Cadmium Test 8.70e-01

Partial Yes C\COB\ESP ESP Outlet Cadmium Test 1.65e+OO

Partial Yes C\COB\ESP ESP Outlet Cadmium Test 2.82e+OO

NA NA COB COB Outlet Chromium 114 4.30e-02
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TABLE B-1. EMZSSZONS DATA FOR CCU REGENERATZON (continued)

Combustion Hydro APCSystem Sample Substance Data Factor
tvDe treat location source C1b1mm bbl)

NA NA COB COB Outlet Chromium 114 5.90e-02

Partial NA C\COB\ESP ESP Outlet Chromium Test 1.26e-01

Partial Yes C\COB\ESP ESP Outlet Chromium Test 2.43&-01

Partial NA C\COB\ESP ESP Outlet Chromium ICR 2.90e-01

Complete Yes WHB\ESP\CO COB Outlet Chromium Test 4.99e-01
8

Partial NA C\COB\ESP ESP Outlet Chromium Test 5.01e-01

NA NA C\ESP ESP Outlet Chromium Test 5.66e-01

Partial Yes C\COB\ESP ESP Outlet Chromium Test 8.3Oe-01

Complete Yes C\WHB\ESP\ ESP Outlet Chromium ICR 9.ooe-01
COB

Complete Yes C\COB\ESP ESP Outlet Chromium Test 9.47e-01

Complete Yes C\WHB\ESP\ ESP Outlet Chromium Test 9.79e-01
COB

Partial No I Regen Outlet Chromium Test 1.116+00

Partial Yes C\COB\ESP ESP Outlet Chromium Test 1.166+00

Partial Yes C\COB\ESP ESP Outlet Chromium Test 2.106+00

NA NA ESP ESP Outlet Chromium ICR 2.596+00

NA NA ESP ESP Outlet Chromium Test 2.936+00

Partial NA C\COB\ESP ESP Outlet Chromium Test 7.58e+OO

Partial Yes C\COB\ESP ESP Outlet Chromium Test 1.186+01

Partial NA C\COB\ESP ESP Outlet Chromium Test 2.716+01

NA NA COB COB Outlet Cobalt 114 6.00e-03

NA NA COB COB Outlet Cobalt 114 9.00e-03

Complete Yes ESP ESP Outlet Cobalt 114 2.1Oe-01

Complete Yes ESP ESP Outlet Cobalt 114 4.10e-01

Partial No I Regen Outlet Cobalt Test 1.13e+OO

Comolete Yes ESP ESP Outlet Cobalt 114 1.4ge+OO

NA NA COB COB Outlet Lead 114 1.05e-01

NA NA COB COB Outlet Lead 114 1.45e-01

Complete Yes WHBWS VS Outlet Lead 114 1.80e-01

Partial NA C\COB\ESP ESP Outlet Lead ICR 2.70e-Q1

Partial Yes C\COB\ESP ESP Outlet Lead Test 2.81e-Q1

Complete Yes WHB\ESP\CO COB Outlet Lead Test 2.82e-01
B

Partial NA C\COB\ESP ESP Outlet Lead Test 4.54e-01

Partial Yes C\COB\ESP ESP Outlet Lead Test 6.06e-01

Partial Yes C\COB\ESP ESP Outlet Lead Test 1.53e+OO

Complete Yes C\COB\ESP ESP Outlet Lead Test 1.65e+OO

PartIal NA C\COB\ESP ESP Outlet Lead Test 2.84e+OO

Partial Yes C\COB\ESP ESP Outlet Lead Test 3.50e+OO

NA NA C\ESP ESP Outlet Lead Test 4.52e+OO

Partial NA C\COB\ESP ESP Outlet Lead Test 5.45e+OO

Partial Yes C\COB\ESP ESP Outlet Lead Test 6.20e+OO

Partial No I Regen Outlet Lead Test 6.2ge+OO

NA NA I\ESP NA Lead 114 6.72e+OO

Partial NA C\COB\ESP ESP Outlet Lead Test 9.17e+OO

Partial NA C\COB\ESP ESP Outlet Manganese Test 3.69e-Q1
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TABLE B-1. EM:ISS:IONS DATA FOR CCU REGENERAT:ION (continued)

Combustion Hydro APCSystem Sample Substance Data Factor
Itvoe treat location source (Ib/mm bbn

Complete Yes WHB\ESP\CO COB Outlet Manganese Test 3.71e-01
B

NA NA C\ESP ESP Outlet Manganese Test 6.26e-01

Partial Yes C\COB\ESP ESP Outlet Manganese Test 1.05e+oO

Partial NA C\COB\ESP ESP Outlet Manganese Test 1.78e+OO

Complete Yes C\COB\ESP ESP Outlet Manganese Test 2.0ge+OO

NA NA ESP ESP Outlet Manganese ICR 2.32e+OO

NA NA ESP ESP Outlet Manganese Test 2.45e+OO

Partial No I Regen Outlet Manganese Test asse-oo
Complete Yes C\WHB\ESP\ ESP Outlet Manganese ICR 1.08e+01

COB

Complete Yes C\WHB\ESP\ ESP Outlet Manganese Test 1.10e+01
COB

Partial NA C\COB\ESP ESP Outlet Manganese Test 1.42e+01

Partial NA C\COB\ESP ESP Outlet Manaanese Test 2.3Oe+01

NA NA COB COB Outlet Mercury 114 1.00e-03

NA NA COB COB Outlet Mercury 114 1.00e-03

Partial NA C\COB\ESP ESP Outlet Mercury Test 3.07e-02

Partial NA C\COB\ESP ESP Outlet Mercury Test 3.4ge-02

Complete Yes C\COB\ESP ESP Outlet Mercury Test 6.98e-02

NA NA C\ESP ESP Outlet Mercury Test 7.04e-02

Partial Yes C\COB\ESP ESP Outlet Mercury Test 1.48e-01

Partial NA C\COB\ESP ESP Outlet Mercury Test 1.62e-01

NA NA ESP ESP Outlet Mercury ICR 3.00e-01

NA NA ESP ESP Outlet Mercury Test 3.1ge-01

Complete Yes C\WHB\ESP\ ESP Outlet Mercury Test 4.58e-01
COB

Complete Yes C\WHB\ESP\ ESP Outlet Mercury ICR 6.00e-01
COB

Partial No I Recen Outlet Mercurv Test 2.88e+00

Complete No WHB\ESP ESP Outlet Nickel ICR 2.20e-03

Partial NA C\COB\ESP ESP Outlet Nickel ICR 2.00e-02

Partial NA C\COB\ESP ESP Outlet Nickel Test 4.31e-01

Partial No COB Regen Outlet Nickel 114 5.50e-01

NA NA C\ESP ESP Outlet Nickel Test 5.53e-01

Partial NA C\COB\ESP ESP Outlet Nickel Test 8.62e-01

Complete Yes C\COB\ESP ESP Outlet Nickel Test 1.3ge+00

Partial Yes C\COB\ESP ESP Outlet Nickel Test 1.39e+OO

Complete Yes ESP ESP Outlet Nickel 114 1.48e+00

Complete Yes WHB\ESP ESP Outlet Nickel ICR 1.4ge+OO

Partial Yes C\COB\ESP ESP Outlet Nickel Test 2.3ge+OO

Complete Yes C\WHB\ESP\ ESP Outlet Nickel ICR 3.20e+OO
COB

Complete Yes WHBWS VS Outlet Nickel 114 3.23e+OO

Complete Yes ESP ESP Outlet Nickel 114 3.55e+OO

Complete Yes C\WHB\ESP\ ESP Outlet Nickel Test 3.74e+OO
COB

Complete Yes WHB\ESP\CO COB Outlet Nickel Test 5.21e+OO
B

NA NA ESP ESP Outlet Nickel ICR 5.47e+OO
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TABLE B-1. EMXSSXONS DATA FOR ceu REGENERATXON (continued)

Combustion Hydro APC System Sample Substance Data Factor
tvoe treat location source (Ib/mm bbl)

Partial Yes C\COB\ESP ESP Outlet Nickel Test 6.4Oe+00

Partial NA C\COB\ESP ESP Outlet Nickel Test 6.54e+oO

NA NA C Cyclone Outlet Nickel ICR 7.1ge+OO

NA NA ESP ESP Outlet Nickel ICR 8.03e+OO

Complete Yes WHB\C\ESP ESP Outlet Nickel ICR 1.05e+01

Partial No COB COB Outlet Nickel 114 1.34e+01

Complete Yes ESP ESP Outlet Nickel 114 1.35e+01

Partial Yes C\COB\ESP ESP Outlet Nickel Test 1.41e+01

NA NA ESP ESP Outlet Nickel Test 2.21e+01

Complete Yes NA NA Nickel SV 2.7ge+01

Partial No C\ESP\COB COB Outlet Nickel ICR 4.31e+01

Partial NA C\COB\ESP ESP Outlet Nickel Test 4.53e+01

Partial No I Recen Outlet Nickel Test 3.36e+02

Partial NA C\COB\ESP ESP Outlet Selenium ICR 2.00e-02

Complete Yes C\COB\ESP ESP Outlet Selenium Test 3.23e-02

Partial NA C\COB\ESP ESP Outlet Selenium Test 3.38e-02

Partial NA C\COB\ESP ESP Outlet Selenium Test 2.54e-01

Partial NA C\COB\ESP ESP Outlet Selenium Test 4.23e-01

NA NA C\ESP ESP Outlet Selenium Test 9.34e-01

Complete Yes WHB\ESP\CO COB Outlet Selenium Test 9.44e-01
B

Partial Yes C\COB\ESP ESP Outlet Selenium Test 2.02e+OO

Partial No I Regen Outlet Selenium Test 3.34e+OO

Partial Yes C\COB\ESP ESP Outlet Selenium Test 4.96e+OO

Partial Yes C\COB\ESP ESP Outlet Selenium Test 7.61e+OO

Partial Yes C\COB\ESP ESP Outlet Selenium Test 1.40e+01

Partial Yes C\COB\ESP ESP Outlet Chlorine Test 5.04e+OO

Complete Yes WHB\ESP\CO COB Outlet HCI Test 5.28e+02
B

Partial Yes C\COB\ESP ESP Outlet HCI Test 6.67e+02

Partial Yes C\COB\ESP ESP Outlet HCI Test 8.40e+02

Partial Yes C\COB\ESP ESP Outlet 5F Total Test 5.51e-07

Partial Yes C\COB\ESP ESP Outlet 6F 123478 Test 6.24e-07

Partial Yes C\COB\ESP ESP Outlet 6F 123678 Test 3.75e-07

Partial Yes C\COB\ESP ESP Outlet 6F234678 Test 6.51e-07

Partial Yes C\COB\ESP ESP Outlet 6F Total Test 1.07e-06

Partial Yes C\COB\ESP ESP Outlet 701234678 Test 9.45e-07
10",.+1",1 Va... :\1 C'C! 0 ""tI",t 7n Tntal To.... o Aka.l'l7

APC = air pollution control
C = cyclone
COB =carbon monoxide boiler
ESP = electrostatic precipitator
I = Incinerator
ICR = Information collection request
Ib/mm bbl = pounds per million barrels
NA =not available
VS = venturi scrubber
WHB =waste heat boiler
5F = pentachlorodibenzofuran
6F =hexachlorodibenzofuran
70 = heptachlorodibenzo-p-dioxin
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TABLE B-1. EMJ:SSJ:ONS DATA FOR CCU REGENERATJ:ON (continued)

114 = section 114 request
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TABLE B-2. EMJ:SSJ:ONS DATA FOR CRU REGENERATJ:ON (abbreviations
given at end of table)
Design APC Sample Type Substance Data Factor

System location Source (Ib1mm bbl)
Continuous PC Regen Outlet Uncontrolled 1 2-Dlchloroethane 114
Cyclic SCSlFlare Regen Outlet Uncontrolled Benzene 114 5.00e-03
Continuous PH HeaterOutlet Controlled Benzene ICR 1.00e-01
Cyclic SCS SCS Outlet Controlled Benzene 114 2.14e-01
Cyclic SCS/Rare Regen Outlet Uncontrolled Benzene 114 4.278+00
Cyclic PS Regen Outlet Uncontrolled Benzene 114 6.549+00

Continuous PH HeaterOutlet Controlled Benzene ICR 7.0ge+OO

Cvclic SCS/Flare FlareOutlet Controlled Hvdroaen Sulfide 114 7.10e-05
Cvclic None Reaen Outlet Uncontrolled n-Hexane 114 8.56e+02
Continuous PH HeaterOutlet Controlled Toluene ICR 2.70e-01
Continuous PH HeaterOutlet Controlled Toluene ICR 1.899+01
Continuous PH HeaterOutlet Controlled Total Xylene ICR 1.90e-01
Continuous PH HeaterOutlet Controlled Total Xvlene ICR 1.379+01
Continuous None RegenOutlet Uncontrolled VOC (Total) 114 5.859+00
Cyclic SCS SCS Outlet Controlled VOC (Total) 114 1.719+01
Cyclic SCS/Flare FlareOutlet Controlled VOC (Total) 114 7.969+01
Cyclic PS RegenOutlet Uncontrolled VOC (Total) 114 1.9ge+02

Cyclic PS RegenOutlet Uncontrolled VOC (Total) 114 6.42e+02
Semi-Regenerativ S S Outlet Controlled VOC (Total) 114 7.41e+02
e
Cyclic None . RegenOutlet Uncontrolled VOC (Total) 114 1.74e+03
Semi-Regeneratlv CI\C CycloneOutlet Controlled VOC (Total) 114 7.9ge+03
e
Semi-Regeneratlv CS CSOutlet Controlled Particulate Test 5.7ge-04
e
Cycltc SCS/Flare Regen Outlet Uncontrolled Particulate 114 5.94e-03
Cyclic SCS/Flare RegenOutlet Uncontrolled Particulate 114 3.499+00
Continuous None Regen Outlet Uncontrolled Particulate 114 5.858+00
Continuous PC Regen Outlet Uncontrolled Particulate 114 2.709+01
Continuous na HeaterOutlet Controlled Particulate Test 1.78e+03
Semi-Regenerativ S S Outlet Controlled Particulate 114 2.599+03
e
Semi-Regenerativ CI\C CycloneOutlet Controlled Particulate 114 2.489+04
e
Continuous PH HeaterOutlet Controlled Naphthalene ICR 1.00e-Q2
Continuous PH HeaterOutlet Controlled Naphthalene ICR 9.50e-Q1
Cyclic SCS SCS Outlet Controlled PAH (Total) 114 4.47e+OO
Continuous PC Regen Outlet Uncontrolled PAH (Total) 114 4.35e+02
Continuous None Regen Outlet Uncontrolled PAH (Total) 114 9.579+02
Continuous None Regen Outlet Uncontrolled PAH (Total) 114 3.7ge+03
Semi-Regenerativ CS CS Outlet Controlled Cadmium Test 9.73e-08
e
Semi-Regeneratlv CS CS Outlet Controlled Chromium Test 6.55e-07
e
Semi-Regeneratlv VSA VSAOutlet Controlled Chromium ICR 1.50e-02
e
Semi-Regenerativ VSA VSA Outlet Controlled Chromium ICR 1.50e-02
e
Semi-Regenerativ VSA VSA Outlet Controlled Chromium ICR 2.10e-02
e
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TABLE B-2. EM:ISS:IONS DATA FOR CRU REGENERATZON (continued)

Design APC Sample Type Substance Data Factor
System location Source (Ib/mm bbl>

Semi-Regenerativ CS CS Outlet Controlled Lead Test 3.03e-07
e
Semi-Regeneratlv CS CS Outlet Controlled Manganese Test 7.82e-03
e

Semi-Regenerativ CS CSOutlet Controlled Mercury Test 1.90e-08
e

Semi-Regenerativ CS CSOutlet Controlled Nickel Test 3.27e-06
e

Semi-Regeneratlv VSA VSAOutiet Controlled Nickel ICR 3.50e-02
e

Seml-Regenerativ VSA VSAOutlet Controlled Nickel ICR 3.50e-02
e

Semi-Regenerativ VSA VSA Outlet Controlled Nickel ICR 4.90e-02
e

Cyclic SCS SCS Outlet Controlled Chlorine 114 2.58e-01

Continuous None Regen Outlet Uncontrolled Chlorine 114 4.409-01

Continuous None Regen Outlet Uncontrolled Chlorine SV 4.50e-01

Continuous None Regen Outlet Uncontrolled Chlorine 114 6.00e-Q1

Continuous na Heater Outlet Controlled Chlorine Test 1.41e+01

Continuous None Regen Outlet Uncontrolled Chlorine 114 1.46e+01

Semi-Regenerativ None Regen Outlet Uncontrolled Chlorine ICR 8.20e+01
e

Continuous None Regen Outlet Uncontrolled Chlorine 114 9.3Oe+01

Continuous None Regen Outlet Uncontrolled Chlorine 114 1.169+02

Continuous None Regen Outlet Uncontrolled Chlorine ICR 1.75e+02

Continuous None Regen Outlet Uncontrolled Chlorine 114 1.83e+02

Continuous PC Reaen Outlet Uncontrolled Chlorine 114 4.089+02

Cyclic SCS/Flare Regen Outlet Uncontrolled HCI 114 3.10e-02

Semi-Regenerativ CS CSOutiet Controlled HCI Test 5.ne-02
e

Cyclic PS Regen Outlet Uncontrolled HCI 114 1.00e-01

Cyclic SCS/Flare Flare Outlet Controlled HCI 114 1.50e-01

Cyclic None Regen Outlet Uncontrolled HCI 114 1.41e+OO

Cyclic None Regen Outlet Uncontrolled HCI 114 3.24e+OO

Cyclic SCS SCS Outlet Controlled HCI 114 4.00e+OO

Cyclic SCS/Flare Regen Outlet Uncontrolled HCI 114 2.51e+01

Continuous PC Regen Outlet Uncontrolled HCI 114 2.719+01

Continuous None Regen Outlet Uncontrolled HCI 114 3.40e+01

Cyclic None Regen Outlet Uncontrolled HCI 114 4.499+02

Cyclic None Regen Outlet Uncontrolled HCI 114 4.499+02

Semi-Regeneratlv None Regen Outlet Uncontrolled HCI ICR 4.529+02
e

Continuous None Regen Outlet Uncontrolled HCI SV 5.40e+02

Cyclic None Regen Outlet Uncontrolled HCI 114 5.75e+02

Continuous None Regen Outlet Uncontrolled HCI 114 6.71e+02

Continuous None Regen Outlet Uncontrolled HCI 114 7.52e+02

Continuous None Regen Outlet Uncontrolled HCI 114 7.8ge+02

Continuous None Regen Outlet Uncontrolled HCI 114 9.42e+02

Cyclic None Regen Outlet Uncontrolled HCI 114 1.129+03

Cvclic None R9QenOutlet Uncontrolled HCI 114 1.14e+03
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TABLE B-2. EM:ISS:IONS DATA FOR CRU REGENERAT:ION {continued}

Design APC Sample Type Substance Data Factor
System location Source (Ib1mm bbll

Continuous None Regen Outlet Uncontrolled HCI ICR 1.24e+03

Continuous na Heater Outlet Uncontrolled HCI Test 2.178+03

Cyclic None Regen Outlet Uncontrolled HCI 114 2.3ge+03

Continuous None Regen Outlet Uncontrolled HCI 114 3.16e+03

Continuous None Regen Outlet Uncontrolled HCI 114 3.60e+03
Continuous None Regen Outlet Uncontrolled Hel 114 3.97e+03

Cvclic None Regen Outlet Uncontrolled HCI 114 8.43e+03

Semi-Regeneratlv CS CSOutlet Controlled 4F 2378 Test 8.64e-12
e

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled 4F 2378 Test 3.84e-10
e

Semi-Regeneratlv CS CS Outlet Controlled 4FTotai Test 8.648-12
e

Semi-Regenerativ Cl\Flare CIOutlet Controlled 4FTotai Test 1.50e-09
e

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled 4FTotai Test 4.48e-09
e

Semi-Regenerativ CI\F1are Regen Outlet Uncontrolled 5012378 Test 2.239-10
e

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled 50 Total Test 5.899-10
e

Semi-Regeneratlv CS CS Outlet Controlled 5F 12378 Test 1.49e-11
e

Semi-Regeneratlv CI\Flare CIOutlet Controlled 5F 12378 Test 1.79e-10
e

Semi-Regeneratlv CI\Flare Regen Outlet Uncontrolled 5F 12378 Test 7.75e-10
e

Semi-Regenerativ CS CS Outlet Controlled 5F23478 Test 1.10e-11
e

Semi-Regenerativ CI\Flare CIOutlet Controlled 5F23478 Test 3.53e-10
e

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled 5F23478 Test 1.81e-09
e

Semi-Regenerativ CS CS Outlet Controlled 5FTotai Test 6.10e-11
e

Semi-Regenerativ CI\Flare CIOutlet Controlled 5FTotai Test 2.38e-09
e

Semi-Regeneratlv CI\F1are Regen Outlet Uncontrolled 5F Total Test 8.48e-09
e

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled 60123478 Test 1.98e-10
e

Seml-Regenerativ CS CS Outlet Controlled 60123789 Test 5.78e-12
e

Semi-Regeneratlv CS CS Outlet Controlled 60 Total Test 1.25e-11
e

Semi-Regenerativ CI\Flare CIOutlet Controlled 60 Total Test 4.60e-10
e

Seml-Regenerativ CI\Flare Regen Outlet Uncontrolled 60 Total Test 2.139-09
e

Semi-Regenerativ CS CSOutlet Controlled 6F 123478 Test 2.91e-11
e

Seml-Regenerativ CI\Flare CIOutlet Controlled 6F 123478 Test 3.96e-10
e
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TABLE B-2. EMJ:SSJ:ONS DATA FOR CRU REGENERATJ:ON (continued)

Design APC Sample Type Substance Data Factor
System location Source t1b/mm bbl)

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled 6F 123478 Test 1.75e-09
e

Semi-Regenerativ CS CS Outlet Controlled 6F 123678 Test 2.91e-11
e

Semi-Regenerativ CI\Flare CIOutlet Controlled 6F 123678 Test 5.30e-10
e

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled 6F 123678 Test 1.78e-09
e

Semi-Regenerativ CS CS Outlet Controlled 6F 234678 Test 1.13e-11
e

Semi-Regenerativ CI\Flare CIOutlet Controlled 6F 234678 Test 1.04e-09
e

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled 6F 234678 Test 2.05e-09
e

Semi-Regenerativ CS CS Outlet Controlled 6F Total Test 5.15e-11
e

Semi-Regenerativ CI\Flare CIOutlet Controlled 6F Total Test 3.93e-09
e

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled 6F Total Test 1.30e-08
e

Semi-Regenerativ CS CS Outlet Controlled 701234678 Test 9.45e-12
e

Semi-Regenerativ CI\Flare CIOutlet Controlled 701234678 Test 6.35e-10
e

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled 701234678 Test 1.16e-09
e

Semi-Regenerativ CS CS Outlet Controlled 70 Total Test 1.90e-11
e

Semi-Regenerativ CI\Aare CIOutlet Controlled 70 Total Test 1.02e-09
e

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled 70 Total Test 2.30e-09
e

Semi-Regenerativ CS CS Outlet Controlled 7F 1234678 Test 1.37e-11
e

Semi-Regenerativ CI\Flare CIOutlet Controlled 7F 1234678 Test 1.54e-09
e

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled 7F 1234678 Test 4.87e-09
e

Semi-Regenerativ CS CS Outlet Controlled 7F 1234789 Test 9.73e-12
e

Semi-Regenerativ CI\Flare CIOutlet Controlled 7F 1234789 Test 9.19e-10
e

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled 7F 1234789 Test 1.38e-09
e

Semi-Regenerativ CS CS Outlet Controlled 7FTotai Test 2.22e-11
e

Semi-Regenerativ CI\Flare CIOutiet Controlled 7F Total Test 2.87e-09
e

Seml-Regenerativ CI\Flare Regen Outlet Uncontrolled 7FTotai Test 8.10e-09
e

Semi-Regenerativ CS CS Outlet Controlled 80 Test 1.9ge-11
e

Semi-Regenerativ CI\Flare Regen Outlet Uncontrolled BD Test 4.23e-09
e
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Design APC Sample Type Substance
System location

Seml-Regenerativ CI\Flare CIOuUet Controlled 80
e

Semi-Regenerativ CS CSOutlet Controlled 8F
e

Semi-Regenerativ CI\Rare CIOuUet Controlled 8F
e

Semi-Regenerativ CI\Rare Regen OuOet Uncontrolled 8F
e
Seml-Regeneratlv VSA VSAOutiet Controlled Total PCDD
e

Semi-Regeneratlv VSA VSAOutiet Controlled Total PCDD
e

Semi-Regeneratlv VSA VSA Outlet Controlled Total PCDD
e

Semi-Regenerativ VSA VSA Outlet Controlled Total PCDF
e

Semi-Regenerativ VSA VSAOutlet Controlled Total PCDF
e

Semi-Regenerativ VSA VSAOutlet Controlled Total PCOF
I"",

APC = air pollution control
C = cyclone
CI =caustic injection
CS =caustic scrubber
I =incinerator
ICR =information collection request
Ib/mm bbl = pounds per million barrels
NA =not available
PC =packed column
PCDD = polychlorinated dlbenzo-p-dloxlns
PCDF = polychlorinated dlbenzofurans
PH =process heater
PS = plate and spray
SCS = spray circulating solution
ST = spray tower
VRS = vortex scrubber
VS = venturi scrubber
WHB =waste heat boiler
114 =section 114 request
40 - 80 =chlorodlbenzo-p-dloxins (tetra- through octa-)
4F - 8F = chlorodibenzofurans (tetra- through octa-)

B-13

Data Factor
Source llblmm bbn

Test 4.458-09

Test 1.86e-11

Test 7.86e-10

Test 1.67e-09

ICR aooe-os

ICR 3.10e-09

ICR 4.20e-09

ICR 2.10e-08

ICR 3.00e-08

ICR 2.20e-02



Table B-3. HAP Emission Data for SRU Plant Vent

S!Jt'U Prot!. !JIM' :J{fJJ.p

!Facility 'lIetzt 'lImt 'DtscriptUm 'Tai£gQS fR..ate 'Emissions 'Emissions 11ata
:J{fJJ.p 111 'Jf:Iun6er 'Type ~1 (tpa) (tpy) (£6/1,000 ton) SOUIU

JJtCYE/DUJ1J'E:Jf)tJJ'£ 27702

=~
cisous Incinerator 0.0012 IC'J{assume cone inppm

!FaltMJU/lY£:}tyr1YE 27702 ccsus Incinerator 0.0080 IC!1tossutlll conein ppm
tfaT.U :J{fJJ.p (a£{S!l{tUs) 27702 0.0092

!f~1/1J'F:JiYJY£ 27701 1 cisus Incinerator 4.7'£-08 IC'J(ossutlll cone inppm
~ CO'1tf!Pt1J 27701 1 CUIUS Incinerator 4.2'£-10 IC!!(assume cone in ppm
JJt '1J'E:J/)1JYE 27701 1 ccsus Incinerator 7.(/£.10 IC!1tossutlll conein ppm
fJalt9tfM/D'E:Ji]'1J'E 27701 3 ccsus Incinerator 4.7'£-08 IC'J(ossutlll cone inppm
cryJJt?(J'1J'£ CO'1tf!Pt1J 27701 3 CL.9lUS Incinerator 4.2'£-10 IC'J(assume coneinppm
JJtC'EfDU/lYE:Ji]'1J'E 27701 3 CilIUS Incinerator 7.6'£.10 IC!!(assume cone inppm
!faltMfltL'1J'E:J/)1JYE 27701 4 CUIUS Incinerator 0.0221 IC!!(ossutlll conein ppm
CY!Jt?(J'1J'£ CO'1tf!Pt1J 27701 4 Cl,jIUS Incinerator 0.0150 IC'J(assume cone in ppm
JJtC'£rr;UJ1J'£:JfY1J'£ 27701 4 CL.9lUS Incinerator 0.0027 IC'J{assume cone inppm
tfaT.U :J{fJJ.p (a£{S!l{tUs) 27701 0.0399

~~c;
20501

=~1
SUL!FWl 247.5 0.003 0.07 114 !JYsponse

'D/S'llL 1'1J'£ 20501
~'Btf~

247.5 0.50 11.07 114~onse
~BO YL SdL.FIDE 20501 247.5 0.80 17.71 114 sponse
FORMALDEHYDE 20501 VENT 1 SULFUR 247.5 0.011 0.24 114 Response
TOLUENE 20501 VENT 1 SULFUR 247.5 0.002 0.04 114 Response
TOTAL HAP 20501 VENT 1 SULFUR 247.5 1.32 29.14 114 Response

CARBON DISULFIDE J VENT 3 CLAUSITGCU 357.5 0.018 0.28 114 Response
CARBONYL SULFIDE J VENT 3 CLAUSfTGCU 357.5 1.43 22.0 114 Response
TOTAL HAP (all SRUs) J 1.5 22.2

CARBONYL SULFIDE 20701 Vent 1 Unspec.TGT Incinerator 132 0.15 6.14 D. Hathaway ~993
CARBONYL SULFIDE 20701 Vent 2 Unspec.TGT Incinerator 132 2.67 110.7 SourceTest· ulfur
CARBONYL SULFIDE 20701 Vent 3 Unspec.TGT Incinerator 132 2.37 98.4 Production Rate
CARBONYL SULFIDE 20701 Vent 4 Unspec.TGT Incinerator 132 0.33 13.8 from Site
CARBONYL SULFIDE 20701 Vent 5 Unspec.TGT Incinerator 132 1.35 55.9 Visit Data)
TOTAL HAP (all SRUs) 20701 6.86 285

CARBONYL SULFIDE 20604 VENT 3 SULFUR PLANT Incinerator 225 3.5 85.2 114 Response
CARBONYL SULFIDE 20604 VENT 4 SULFUR PLANT Incinerator 225 3.5 85.2 114 Response
TOTAL HAP (all SRUs) 20604 7.0 170.5

CARBONYL SULFIDE G VENT 5 SCU2fTGCU 1485 13.6 50.18 114 Response

CARBON DISULFIDE F VENT 10 SRU 1/2 Tail gas Incinerator 55 0.39 38.9 114 Response
CARBONYL SULFIDE F VENT 10 SRU 1/2 Tail gas Incinerator 55 1.42 141.5 114 Response

CARBONYL SULFIDE 27903 VENT 1 CLAUS Incinerator 21.7 ICR

CARBONYL SULFIDE 28103 VENT 1 CLAUS· BEAVON 16.32 ICR
CARBON DISULFIDE 28103 VENT 1 CLAUS· BEAVON 0.20 ICR
CARBONYL SULFIDE 28103 VENT 2 CLAUS· BEAVON 6.97 ICR
CARBON DISULFIDE 28103 VENT 2 CLAUS· BEAVON 0.28 ICR
CARBONYL SULFIDE 28103 VENT 3 CLAUS· BEAVON 24.34 ICR
CARBON DISULFIDE 28103 VENT 3 CLAUS· BEAVON 0.20 ICR
TOTAL HAP (all SRUs) 28103 48.30
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Table B-3. HAP Emission Data for SRU Plant Vent

S'lt'l1Protf. :HM 9£!4P
!Jadflty '}lent '}lent1}tscription 'TaifBas 1(au '£missions 'Emissions iIJata

:HM 1'1) ?{um6tr t'J'ypt M'C'1Jl (tptf) (tpy) (f611jJOO ton) Soruu

CARBONYL SULFIDE 28282 Unpec.TGT 50.0 oHathaway-all SRUvents

CARBON DISULFIDE 29403 VENT 1 CLAUS BEAVON 244 ICRas.stU1Ucone inppm
CARBONYL SULFIDE 29403 VENT 1 CLAUS BEAVON 15.1 ICRas.stU1Ucone in ppm
CARBON DISULFIDE 29403 VENT 2 CLAUS BEAVON 312 ICRas.stU1Ucone inppm
CARBONYL SULFIDE 29403 VENT 2 CLAUS BEAVON 16.3 ICRas.stU1Ucone inppm
CARBON DISULFIDE 29403 VENT 3 STRETFORD Incinerator 0.21 ICRas.stU1Ucone inppm
CARBONYL SULFIDE 29403 VENT 3 STRETFORD Incinerator 1.06 leR as.stU1Ucone in ppm
TOTALHAP (all SRUs) 29403 589
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